Vitamin C:

C.Y. Lee, Cornell professor of food science and technology, and his South Korean colleagues, Ki Won Lee, Hyong Joo Lee and Kyung-Sun Kang, found that vitamin C blocks the carcinogenic effects of hydrogen peroxide on intercellular communication. Until this finding, the mechanism for vitamin C's inhibitory effects on carcinogenic tumor formation was not understood. 

However, the report notes that quercetin, a phytochemical found in apples, has even stronger anticancer activity than vitamin C. (Phytochemicals, such as flavanoids and polyphenols, are plant chemicals that contain protective, disease-preventing compounds.) 

"Vitamin C has been considered one of the most important essential nutrients in our diet since the discovery in 1907 that it prevents scurvy," says Lee. "In addition, vitamin C has several important functions in our body for the synthesis of amino acids and collagen, wound healing, metabolism of iron, lipids and cholesterol and others. In particular, vitamin C is a well known anti-oxidant that scavenges free radicals." (An anti-oxidant is one of many chemicals that reduce or prevent oxidation, thus preventing cell and tissue damage from free radicals in the body.) "Vitamin C prevents the inhibition of gap-junction intercellular communication (GJIC) induced by hydrogen peroxide," says Lee. GJIC is essential for maintaining normal cell growth. Inhibition of GJIC is strongly related to the carcinogenic process, especially to tumor promotion. Hydrogen peroxide, a tumor promoter, inhibits GJIC by changing a special protein, connexin43. When rat liver epithelial cells were treated with vitamin C, the researchers report, inhibition of GJIC induced by hydrogen peroxide was prevented. 

Vitamin C Functions:
· Important for healthy immune system 
· Essential for collagen formation and healthy bones, teeth, gums. 

· Facilitates iron absorption 

· Helps in wound healing 

· Acts as antioxidant
Disease Implications: 

· Frank vitamin C deficiency leads to scurvy (excessive bleeding, loose gums and teeth) 

· Deficiency leads to Inflammation of joints. Increased risk of infections ,delayed wound healing 

· Implicated in a number of diseases and conditions, where vitamin C is known to be beneficial, including post-traumatic stress, certain cancers,diabetes, chronic infections. Adequate Vitamin C intake is known to be associated with reduced risk for heart attacks, cancers. 

· In diabetes, vitamin C supplementation shown to reduce glycosylation of proteins. Excessive glycosylation is involved in the nerve and eye damage complications in the disease. 

· Because of its antioxidant properties it is also known to be beneficial in diseases where free radical damage occurs, such as atheriosclerosis and aging. 


Major Sources:
Citrus fruits, lemons, oranges; strawberries.
Cabbages, potatoes, brussels sprouts, spinach.

Note: this vitamin is easily destroyed by cooking, eg in potatoes most of the vitamin C is lost during cooking, although the extent of loss depends on the method of cooking.

Vitamin C

Also indexed as: Ascorbate, Ascorbic Acid 

What does it do? Vitamin C is a water-soluble vitamin that functions as a powerful antioxidant. Acting as an antioxidant, one of vitamin C’s important functions is to protect LDL cholesterol from oxidative damage. (Only when LDL is damaged does cholesterol appear to lead to heart disease, and vitamin C may be the most important antioxidant protector of LDL.)1
Vitamin C is needed to make collagen, the “glue” that strengthens many parts of the body, such as muscles and blood vessels. Vitamin C also plays important roles in wound healing and as a natural antihistamine. This vitamin also aids in the formation of liver bile and helps to fight viruses and to detoxify alcohol and other substances.

Although vitamin C appears to have only a small effect in preventing the common cold, it reduces the duration and severity of a cold. Large amounts of vitamin C (e.g., 1–8 grams daily) taken at the onset of a cold episode shorten the duration of illness by an average of 23%.2
Recently, researchers have shown that vitamin C improves nitric oxide activity.3 Nitric oxide is needed for the dilation of blood vessels, potentially important in lowering blood pressure and preventing spasms of arteries in the heart that might otherwise lead to heart attacks. Vitamin C has reversed dysfunction of cells lining blood vessels.4 The normalization of the functioning of these cells may be linked to prevention of heart disease.

Evidence indicates that vitamin C levels in the eye decrease with age5 and that supplementing with vitamin C prevents this decrease,6 leading to a lower risk of developing cataracts.7 8 Healthy people have been reported to be more likely to take vitamin C and vitamin E supplements than are people with cataracts in some,9 but not all, studies.10
Vitamin C has been reported to reduce activity of the enzyme aldose reductase in people.11 Aldose reductase is the enzyme responsible for accumulation of sorbitol in eyes, nerves, and kidneys of people with diabetes. This accumulation is believed to be responsible for deterioration of these parts of the body associated with diabetes. Therefore, interference with the activity of aldose reductase theoretically helps protect people with diabetes.

Vitamin C may help prevent gallstones, according to preliminary research in animals.12 An association in humans has also been made between vitamin C and gallstones. The use of vitamin C supplementation was found to be associated with reduced risk of gallstones in women who drank alcohol, though not in non-drinkers.13
Preliminary evidence has suggested that vitamin C may help protect the body against accumulation or retention of the toxic mineral lead. In one trial, people with relatively high blood levels of vitamin C had an 89% lower risk of having excessive blood levels of lead compared with those who had relatively low blood levels of vitamin C.14 Whether vitamin C supplementation would effectively help people who already have excess levels of lead in their bodies remains unclear.

People with recurrent boils (furunculosis) may have defects in white blood cell function that are correctable with vitamin C supplementation. A preliminary study of individuals with recurrent boils and defective white blood cell function found that 1 gram of vitamin C taken daily for four to six weeks resulted in normalization of white blood cell function.15 Ten of twelve individuals receiving vitamin C became symptom-free within one month and remained so for periods of one to three years.

Where is it found? Broccoli, red peppers, currants, Brussels sprouts, parsley, rose hips, acerola berries, citrus fruit, and strawberries are good sources of vitamin C.

Major Body Functions of Vitamin C 

· Essential for healthy teeth, gums, skin, blood and bones 

· Helps heal wounds, scar tissue, and fractures 

· Aids in the absorption of iron from plant sources of food 

· Builds resistance to infection, maintains white blood cell protection 

· Aids in the formation of collagen 

· Provides  antioxidant protection. It prevents the conversion of nitrates (from tobacco smoke, smog, bacon, luncheon meats, and some vegetables) into cancer-causing substances. 

· Aids in the treatment of the common cold 

Deficiency Symptoms of Vitamin C 

· Scurvy a disease that causes excessive bleeding, loose teeth, and swollen gums 

· Slow healing wounds and fractures 

· Swollen or painful joints 

· Bruising and petechiae (spots of blood under the skin's surface) 

· Nosebleeds 

· Impaired digestion 

· Loss of appetite 

· Aching joints 

Vitamin C 
General /  Heart / Immune Function / Cervix / Lung 

General
     *Vitamin C (ascorbic acid) is found in many of the same foods as folate.  It helps preserve food folates by protecting them from oxidative damage.   It plays an important role in the proper absorption of dietary iron, and prevents oxidative damage to many lipids in the body, enhancing immunity to infection (Beyer RE, 1994).  Ascorbic acid also stimulates collagen secretion, essential for bone mineralization. Cell studies have demonstrated ascorbic acid aids bone formation and fracture healing by stimulating the maturation of chondrocytes (cartilage cells) via altering the transcription rate of messenger RNA within these cells (Sullivan TA, 1994).  Ascorbic acid also helps regenerate spent forms of vitamin E for reuse (Chan AC, 1999). 

Immune Function
    *Ascorbic acid is present within human lymphocytes, where concentrations vary according to age and season, with higher amounts found during summer months (Lenton KJ, 2000).   Studies show ascorbic acid suppresses oxygen free radical production within lymphocytes and neutrophils during immune response, aiding their functional capacities (Brennan LA, 2000, Herbaczynska-Cedro K, 1994).  It has been proposed that intracellular oxidative stress in CD4+   lymphocytes may impair lymphocyte function and enhanced HIV replication in patients with HIV, especially in advanced cases.  In one six day pilot study of eight HIV  patients in Norway, the addition of high-dose ascorbic acid to treatment raised CD4+ cell counts, reduced HIV RNA plasma levels, and increased lymphocyte proliferation in the most severe cases (representing 5 of the 8 patients). The study concluded that ascorbic acid appears to have therapeutic value in the treatment of HIV infection and in advanced cases of  immunodeficiency (Muller F, 2000).  

Heart Disease
    *Epidemiologic studies show there is an inverse correlation between plasma vitamin C (and vitamin E) levels and death from ischemic heart disease (Rinne T, 2000).  Apoptosis (death) of vascular cells is a hallmark feature of atherosclerotic lesions and is thought to contribute to the plaque "necrotic" core, cap rupture, and thrombosis.  Oxidized low-density lipoproteins (ox-LDLs) are associated with apoptosis (cell death) of endothelial cells and the development of atherosclerosis.  Antioxidants inhibit the oxidation of low-density lipoprotein (LDL) and help prevent the formation of foam cells, pathogenic to atherosclerosis (Anderson J, 2001).  Dietary antioxidants (derived from diets high in fruits and vegetables) have been shown to effectively protect the vasculature against LDL-induced cytotoxicity (Siow RC, 1999, New, SA, 2001).   Supplementation has been shown to significantly reduce oxidative damage to leukocytes and vascular smooth muscle cells, helping to counteract tissue damage during acute myocardial infarction (Ciocoiu M, 1998, Chamiec T, 1996).  Vitamin C deficiency has been strongly linked to oxidative damage to endothelial cells in patients with Behcet's syndrome, a multisystem inflammatory disorder commonly resulting in vascular thrombosis and arterial aneurysm formation.  Ascorbic acid therapy in these patients has been shown to rapidly improve endothelial function (Chambers JC, 2001).   Vascular endothelial damage from oxidative stress has also been associated with the development of preeclampsia in pregnancy.  Pregnant women with preeclampsia or who have a history of its occurrence often have below normal plasma ascorbic acid levels.  Ascorbic acid treatment has been shown to improve preeclampsia conditions considerably (Reuter Health, 2001, Kharb S, 2000).   Vitamin C functions to release nitric oxide, necessary for the regulation of normal vascular tone, which helps explain its role in preventing preeclampsia (Tyurin VA, 2001).   To better protect women's health,  in April of 2000, the Food and Nutrition Board of the National Academy of Sciences increased the RDA of vitamin C for women from 75 mg. to 90 mg.   After examination of depletion-repletion studies on healthy young women, it was discovered that women require just as much as men (90 mg. is the RDA for men) even though they may be lighter in weight (Levine M, 2001).  Ascorbic acid also helps preserve folic acid by preventing it from being oxidized, thereby enforcing folic acid's function in lowering homocysteine levels, a known risk factor for heart disease and endothelial dysfunction.  Studies have demonstrated that antioxidants (particularly vitamin C and E) together with folic acid can more effectively lower homocysteine levels and ox-LDL's, and contribute significantly to the reduction in vascular disease (Bunout D, 2000).  

Cervical Inflammation and Neoplasms
    *Low levels of ascorbic acid have been found in women with chronic cervicitis (a unique finding) as well as cervical neoplasms (Romney SL, 1995).  Folic acid levels are often low when vitamin C levels are low (VanEenwyk J, 1992).   High levels of both micronutrients in women appear to provide a protective effect against the development of CIN (Ho GY, 1998). They may also aid in immunity to cervical infections. 

Lung Protection
    *Vitamin C and folic acid together, appear to play a more protective role against lung cancer in smokers compared to vitamin A and the carotenoids (Voorrips LE, 2000).  

Food Sources of Vitamin C
Citrus fruits such as oranges, lemons, limes and grapefuit; red and green vegetables are the richest source of this important vitamin. Other food sources which provide vitamin C in the diet include potatoes and blackberries, although the vitamin is not in rich supply.
	Food 
	Vitamin C content mg/100g

	Green Pepper
	120m

	Kiwi 
	59mg

	Lemon 
	58mg

	Orange 
	54mg

	Lime 
	46mg

	Broccoli (Boiled)
	44mg

	Grapefruit 
	36mg

	Peach 
	34mg

	Melon
	18mg

	Asparagus
	15mg

	Tomato
	14mg

	Leek 
	13mg

	Potato 
	11mg

	Turnip 
	10mg

	Lettuce 
	4mg

	Plum 
	2mg

	Bleeding Gums are a Symptom of Scurvy

	
--------

	There are two main reasons that gum disease is so closely linked to vitamin C status. Vitamin C is required for the development of collagen, the ground substance between our cells that gives tissues their integrity, and our gums are fragile tissues to begin with.  That is why bleeding gums is a symptom of scurvy.

Our mouths are exposed to the outside world and its flood of nasty things like bacteria.  Vitamin C is required for the development of our immune systemís specialized disease-fighting cells.  Infection is much more likely if your vitamin C intake is not optimum.

The saying "long in the tooth", referring to something getting old, originates from the appearance that our teeth get longer as we get older.  The fact is the gums of people with sub-clinical scurvy recede with age, exposing more tooth.  Take lots of C and don't become part of a saying!

	


Roger J. Williams and Linus Pauling on Vitamin C and Collagen 

"We have come upon reasons why we require for good health so much larger amounts of vitamin C than are present in the plants we use as food... It has recently been shown by Myllyla and his colleagues that, one molecule of vitamin C is destroyed for each H (hydrogen atom) replaced by OH (during the formation of collagen)... Vitamin C, in the critical reactions that assemble collagen in the tissues, does not serve merely as a catalyst but is destroyed." 
Linus Pauling 

Linus Pauling HOW TO LIVE LONGER AND FEEL BETTER (1986) Pages 89-91 

The synthesis of collagen, for which vitamin C is essential, proceeds in the body as one of its major manufacturing enterprises. A person who is dying of scurvy stops making this substance, and his body falls apart -- his joints fail, because he can no longer keep the cartilage and tendons strongs, his blood vessels break open, his gums ulcerate and his teeth fall out, his immune system deteriorates, and he dies. 

Collagen is a protein, one of the thousands of different kinds of proteins in the human body. Most proteins occur in only small amounts: the various enzymes, for example, are so powerful in their ability to cause specific chemical reactions to take place rapidly that only a gram or two or even a few milligrams may be needed in the body. There are a few exceptions. There is a great amount of hemoglobin in red blood cells. There is even more collagen in the skin, bones, teeth, blood vessels, eye, heart, and, in fact, essentially all parts of the body. Collagen as strong white fibers, stronger than steel wire of the same weight, and as yellow elastic networks (called elastin), usually together with macropolysaccharides, constitutes the connective tissue that holds our bodies together. 

Like other proteins, collagen consists of polypeptide chains; the long chains of this fibrous molecule contain about one thousand amino-acid residues, about sixteen thousand atoms. It differs from almost all other proteins in being substantially composed of but two amino acids, glycine and hydroxyproline. Collagen is a kind of supermolecule, however, in its three-dimensional architecture. The polypeptide chains of the two amino acids, alternating with one another and punctuated by the presence of certain other amino acids, are coiled in a left-handed helix. Three of these helical strands are twisted around on another, like strands of a rope, in a right handed superhelix, to compose the complete molecule. 

Understandably, the synthesis of this structure proceeds in steps. While it has been known for half a century (these words written in 1985) that vitamin C is essential to the manufacture of collagen, the process is only now yielding to inquiry. It appears that vitamin C is involved at every step. 

First, a three dimensional stranded structure is assembled, with the amino acids glycine and proline as its principal components. This is not yet collagen but its precursor, procollagen. A recent study shows that vitamin C must have an important role in its synthesis. Prolonged exposure of cultures of human connective-tissue cells to ascorbate induced an eight-fold increase in the synthesis of collagen with no increase in the rate of synthesis of other proteins (Murad et al., 1981). Since the production of procollagen must precede the production of collagen, vitamin C must have a role in this step -- the formation of the polypeptide chains of procollagen -- along with its better understood role int he conversion of procollagen to collagen. 

The conversion involves a reaction that substitutes a hydroxyl group, OH, for a hydrogen atom, H, in the proline residues at certain points in the polypeptide chains, converting those residues to hydroxyproline. This hydroxylation reaction secures the chains in the triple helix of collagen. The hydroxylation, next, of the residues of the amino acid lysine, transforming them to hydroxylysine, is then needed to permit the cross-linking of the triple helices into the fibers and networks of the tissues. 

These hydroxylation reactions are catalyzed by two different enzymes: prolyl-4-hydroxylase and lysyl-hydroxylase. Vitamin C also serves with them in inducing these reactions. It has recently been shown by Myllyla and his colleagues that, in this service, one molecule of vitamin C is destroyed for each H replaced by OH [Myllyla et al., "Ascorbate is Consumed Stoichiometrically in the Uncoupled Reactions Catalyzed by Prolyl-4-Hydroxylase and Lysyl Hydroxylase. Journal of Biological Chemistry 259:5403-5405. 1984] 

We have come upon the two big reasons why we require for good health so much larger amounts of vitamin C than are present in the plants we use as food. First, there is the bodies continuing need for the synthesis of large amounts of collagen for growth and for replacement of the collagen degraded by daily wear and tear. Second, vitamin C, in the critical reactions that assemble collagen in the tissues, does not serve merely as a catalyst but is destroyed." 


Roger J. Williams NUTRITION AGAINST DISEASE 1971) Pages 85-86 

Vitamin C is essential for the building of collagen, the most abundant protein built in our bodies and the major component of connective tissue.[Wolbach, S. B.., and Howe, P. R. Ïntercellular substance in experimental scorbutus" Arch. Path., 1:1, 1926] This connective tissue has structural and supportive functions which are indispensable to heart tissues, to blood vessels, --in fact, to all tissues. Collagen is not only the most abundant protein our bodies, it also occurs in larger amounts than all other proteins put together. It cannot be built without vitamin C. No heart or blood vessel or other organ could possibly perform its functions without collagen. No heart or blood vessel can be maintained in healthy condition without vitamin C. 

Victims of prison camps who have suffered from vitamin C deficiency have been found to have wide-spread fatty deposits (atherosclerosis) in their arteries. It is quite possible that vitamin C deficiency is directly implicated; it is unlikely that such deposits could have been due to too much fat or cholesterol in diet. 

Strong evidence has recently been present that individual needs for vitamin C vary widely, and that some individuals have much higher needs than has hitherto been supposed. While the functioning of vitamin C, except for its role in building collagen, is obscure, it is quite possible that many hearts and blood vessels would be better protected if an abundant environmental supply of this vitamin were available in the circulating fluids that bathe the tissue cells. 

[image: image2.jpg]


Vitamin C (Ascorbic Acid) is a very important essential nutrient—that is, we must obtain it from diet. It is found only in the fruit and vegetable foods and is highest in fresh, uncooked foods. Vitamin C is one of the least stable vitamins, and cooking can destroy much of this water-soluble vitamin from foods. 

In recent years, the C of this much-publicized vitamin has also stood for controversy. With Linus Pauling and others claiming that vitamin C has the potential to prevent and treat the common cold, flus, and cancer, all of which plague our society, concern has arisen in the medical establishment about these claims and the megadose requirements needed to achieve the hoped-for results. Some studies suggest that these claims have some validity; however, there is more personal testimony from avid users of ascorbic acid than there is irrefutable evidence. There has also been some recent research that disproves the claims about treatment and prevention of colds and cancer with vitamin C. However, in most cases, studies showing vitamin C to be ineffective used lower dosages than Dr. Pauling recommended. Overall, vitamin C research is heavily weighted to the positive side for its use in the treatment of many conditions, including the common cold. 

C also stands for citrus, where this vitamin is found. It could also stand for collagen, the protein "cement" that is formed with ascorbic acid as a required cofactor. Many foods contain vitamin C, and many important functions are mediated by it as well. 

Vitamin C is a weak acid and is stable in weak acids. Alkalis, such as baking soda, however, destroy ascorbic acid. It is also easily oxidized in air and sensitive to heat and light. Since it is contained in the watery part of fruits and vegetables, it is easily lost during cooking in water. Loss is minimized when vegetables such as broccoli or Brussels sprouts are cooked over water in a double boiler instead of directly in water. The mineral copper, in the water or in the cookware, diminishes vitamin C content of foods. 

Ascorbic acid was not isolated from lemons until 1932, though the scourge of scurvy, the vitamin C deficiency disease, has been present for thousands of years. It was first written about circa 1500 B.C. and then described by Aristotle in 450 B.C. as a syndrome characterized by lack of energy, gum inflammation, tooth decay, and bleeding problems. In the 1700s, high percentages of sailors with the British navy and other fleets died from scurvy, until James Lind discovered that the juice of lemons could cure and also prevent this devastating and deadly disease. The ships then carried British West Indies limes for the sailors to consume daily to maintain health, and thus these sailors became known as "limeys." Other cultures of the world discovered their own sources of vitamin C. Powdered rose hips, acerola cherries, or spruce needles were consumed regularly, usually as teas, to prevent the scurvy disease. 

In earlier times, humans consumed large amounts of vitamin C in their fresh and wholesome native diet, as apes (another species that does not make vitamin C) still do. Most other animals, except guinea pigs, produce ascorbic acid in the liver from glucose, and in relative amounts much higher than we get from our diets today. For this reason, Dr. Pauling and others feel that our bodies need somewhere between 2,000 and 9,000 mg. of vitamin C daily. These amounts seem a little high to me, given the basic food values of vitamin C. Some authorities feel we need 600–1,200 mg. daily based on extrapolations from the historical herbivore, early-human diet. These levels can be obtained today by eating sufficient fresh food; a diet that includes foods with high levels of vitamin C can provide several grams or more per day. 

Ascorbic acid is readily absorbed from the intestines, ideally about 80–90 percent of that ingested. It is used by the body in about two hours and then usually out of the blood within three to four hours. For this reason, it is suggested that vitamin C supplements be taken at four-hour intervals rather than once a day; or it may be taken as time-released ascorbic acid. Vitamin C is used up even more rapidly under stressful conditions, with alcohol use, and with smoking. Vitamin C blood levels of smokers are much lower than those of nonsmokers given the same intakes. Other situations and substances that reduce absorption or increase utilization include fever, viral illness, antibiotics, cortisone, aspirin and other pain medicines, environmental toxins such as DDT, petroleum products, or carbon monoxide, and exposure to heavy metals such as lead, mercury, or cadmium. Sulfa antibiotics increase elimination of vitamin C from the body by two to three times. 

Some ascorbic acid is stored in the body, where it seems to concentrate in the organs of higher metabolic activity. These include the adrenal glands (about 30 mg.), pituitary, brain, eyes, ovaries, and testes. A total of about 30 mg. per pound of body weight. We likely need at least 200 mg. a day in our diet to maintain body stores—much more if we smoke, drink alcohol, are under stress, have allergies, are elderly, or have diabetes. 

Vitamin C is a very complex and important vitamin. The recommended amounts vary more widely than those for any other nutrient, ranging from 100–80 or 100 grams daily, depending on the condition. C is also the most commonly supplemented vitamin among the general public, because of either the popular press or its good effect, or because of the other common C—the "cold." 

Sources: The best-known sources of vitamin C are the citrus fruits—oranges, lemons, limes, tangerines, and grapefruits. The fruits with the highest natural concentrations are citrus fruits, rose hips, and acerola cherries, followed by papayas, cantaloupes, and strawberries. Good vegetable sources include red and green peppers (the best), broccoli, Brussels sprouts, tomatoes, asparagus, parsley, dark leafy greens, cabbage, and sauerkraut. There is not much available in the whole grains, seeds, and beans; however, when these are sprouted, their vitamin C content shoots up. Sprouts, then, are good foods for winter and early spring, when other fresh fruits and vegetables are not as available. Animal foods contain almost no vitamin C; though fish, if eaten raw, has enough to prevent deficiency symptoms. 

Natural vitamin C supplements are usually made from rose hips, acerola cherries, peppers, or citrus fruits. Vitamin C can be synthesized from corn syrup, which is high in dextrose, much as it is made from glucose in most other animals’ bodies. Synthetic ascorbic acid, though it can be concentrated for higher doses than natural extracts, is still usually made from food sources. Sago palm is another fairly new source of vitamin C supplements. It is used primarily as a lower allergenic source than the corn-extracted ascorbic acid. 

Functions: One important function of vitamin C is in the formation and maintenance of collagen, the basis of connective tissue, which is found in skin, ligaments, cartilage, vertebral discs, joint linings, capillary walls, and the bones and teeth. Collagen, and thus vitamin C, is needed to give support and shape to the body, to help wounds heal, and to maintain healthy blood vessels. Specifically, ascorbic acid works as a coenzyme to convert proline and lysine to hydroxyproline and hydroxylysine, both important to the collagen structure. 

Vitamin C also aids the metabolism of tyrosine, folic acid, and tryptophan. Tryptophan is converted in the presence of ascorbic acid to 5-hydroxytryptophan, which forms serotonin, an important brain chemical. Vitamin C also helps folic acid convert to its active form, tetrahydrofolic acid, and tyrosine needs ascorbic acid to form the neurotransmitter substances dopamine and epinephrine. Vitamin C stimulates adrenal function and the release of norepinephrine and epinephrine (adrenaline), our stress hormones; however, prolonged stress depletes vitamin C in the adrenals and decreases the blood levels. Ascorbic acid also helps thyroid hormone production, and it aids in cholesterol metabolism, increasing its elimination and thereby assisting in lowering blood cholesterol. 

Vitamin C is an antioxidant vitamin. By this function, it helps prevent oxidation of water-soluble molecules that could otherwise create free radicals, which may generate cellular injury and disease. Vitamin C also indirectly protects the fat-soluble vitamins A and E as well as some of the B vitamins, such as riboflavin, thiamine, folic acid, and pantothenic acid, from oxidation. Ascorbic acid acts as a detoxifier and may reduce the side effects of drugs such as cortisone, aspirin, and insulin; it may also reduce the toxicity of the heavy metals lead, mercury, and arsenic. 

Vitamin C is being shown through continued research to stimulate the immune system; through this function, along with its antioxidant function, it may help in the prevention and treatment of infections and other diseases. Ascorbic acid may activate neutrophils, the most prevalent white blood cells that work on the frontline defense in more hand-to-hand combat than other white blood cells. It also seems to increase production of lymphocytes, the white cells important in antibody production and in coordinating the cellular immune functions. In this way also, C may be helpful against bacterial, viral, and fungal diseases. In higher amounts, ascorbic acid may actually increase interferon production and thus activate the immune response to viruses; it may also decrease the production of histamine, thereby reducing immediate allergy potential. Further research must be done for more definitive knowledge about vitamin C’s actions in the prevention and treatment of disease. 

Uses: There are a great many clinical and nutritional uses for ascorbic acid in its variety of available supplements. C for the common cold is indeed used very widely; its use in the treatment of cancer is more controversial, probably because of the seriousness of the disease and the political environment within the medical system—anything nutritional or alternative in regard to cancer therapy is looked upon with skepticism by orthodox physicians. For the prevention of cancer, there is reason for more optimism about the usefulness of vitamin C (as well as the other antioxidant nutrients—vitamin E, selenium, beta-carotene, and zinc) because of its effect in preventing the formation of free radicals (caused mainly by the oxidation of fats), which play a role in the genesis of disease. 

Given the functions of vitamin C alone, it has a wide range of clinical uses. For the prevention and treatment of the common cold and flu syndrome, vitamin C produces a positive immunological response to help fight bacteria and viruses. Its support of the adrenal function and role in the production of adrenal hormones epinephrine and norepinephrine can help the body handle infections and stress of all kinds. Because of this adrenal-augmenting response, as well as thyroid support provided by stimulating production of thyroxine (T4) hormone, vitamin C may help with problems of fatigue and slow metabolism. It also helps counteract the side effects of cortisone drug therapy and may counteract the decreased cellular immunity experienced during the course of treatment with these commonly used immune-suppressive drugs. 

Because of ascorbic acid’s role in immunity, its antioxidant effect, the adrenal support it provides, and probably its ability to make tissues healthy through its formation and maintenance of collagen, vitamin C is used to treat a wide range of viral, bacterial, and fungal infections and inflammatory problems of all kinds. I have used vitamin C successfully in many viral conditions, including colds, flus, hepatitis, Herpes simplex infections, mononucleosis, measles, and shingles. Recently, vitamin C has been shown in some studies to enhance the production and activity of interferon, an antiviral substance produced by our bodies. To affect these conditions, the vitamin C dosage is usually fairly high, at least 5–10 grams per day, but it is possible that much smaller doses are as effective. Vitamin C is also used to treat problems due to general inflammation from microorganisms, irritants, and/or decreased resistance; these problems may include cystitis, bronchitis, prostatitis, bursitis, arthritis (both osteo- and rheumatoid), and some chronic skin problems (dermatitis). With arthritis, there is some suggestion that increased ascorbic acid may improve the integrity of membranes in joints. In gouty arthritis, vitamin C improves the elimination of uric acid (the irritant) through the kidneys. Ascorbic acid has also been helpful for relief of back pain and pain from inflamed vertebral discs, as well as the inflammatory pain that is sometimes associated with rigorous exercise. In asthma, vitamin C may relieve the bronchospasm caused by noxious stimuli or when this tight-chest feeling is experienced during exercise. 

Vitamin C’s vital function in helping produce and maintain healthy collagen allows it to support the body cells and tissues and bring more rapid healing to injured or aging tissues. Therefore, it is used by many physicians for problems of rapid aging, burns, fracture healing, bedsores and other skin ulcers and to speed wound healing after in-jury or surgery. Peptic ulcers also appear to heal more rapidly with vitamin C therapy. The pre- and postsurgical use of vitamin C supplementation can have great benefits. With its collagen function, adrenal support, and immune response support, it helps the body defend against infection, supports tissue health and healing, and improves the ability to handle the stress of surgery. Vitamin A and zinc are the other important pre- and postsurgical nutrients shown by research to reduce hospitalization time and increase healing rates, thereby preventing a number of potential complications. 

Vitamin C is also used to aid those withdrawing from drug addictions, addictions to such substances as narcotics and alcohol, as well as nicotine, caffeine, and even sugar—three very common addictions and abuses. High-level ascorbic acid may decrease withdrawal symptoms from these substances and increase the appetite and feeling of well-being. For this reason, it may be helpful in some depression and other mental problems associated with detoxification during withdrawal. Vitamin C also may reduce the effects of pollution, likely through its antioxidant effect, its detoxifying help, and its adrenal and immune support; specifically, it may participate in protecting us from smog, carbon monoxide, lead, mercury, and cadmium. 

Vitamin C is a natural laxative and may help with constipation problems. In fact, the main side effect of too much vitamin C intake is diarrhea. For iron-deficiency anemia, vitamin C helps the absorption of iron (especially the nonheme or vegetable-source iron) from the gastrointestinal tract. In diabetes, it is commonly used to improve the utilization of blood sugar and thereby reduce it, but there is no clear evidence that regular vitamin C usage alone can prevent diabetes. There are some preliminary reports that ascorbic acid may help prevent cataract formation (probably through its antioxidant effect) and may be helpful in the prevention and treatment of glaucoma, as well as certain cases of male infertility caused from the clumping together of sperm, which decreases sperm function. 

Vitamin C has a probable role in the prevention and treatment of atherosclerosis and, thereby, in reducing the risks of heart disease and its devastating results. It has been shown to reduce platelet aggregation, a factor important in reducing the formation of plaque and clots. Ascorbic acid has a triglyceride- and cholesterol-reducing effect and, more important, may help to raise the "good" HDL. This action needs further investigation, though the research is supportive so far. I haven’t even mentioned the prevention of scurvy, which really takes very little vitamin C, about 10 mg. per day. This disease used to be a big concern and was often fatal unless the victim ate some citrus or other fresh fruit and vegetables containing a small amount of vitamin C. 

I do not really want to approach the cancer and vitamin C issue; it deserves a book by itself. However, if we closely analyze the functions (antioxidant, immune support, interferon, tissue health and healing) that vitamin C performs in the body, along with the still mysterious influences of higher-dose ascorbic acid intake, we can see how vitamin C may have a positive influence in fighting and preventing cancer, our greatest twentieth-century medical dilemma. 

Deficiency and toxicity: For most purposes, vitamin C, or ascorbic acid, in its many forms of use is nontoxic. It is not stored appreciably in our body, and most excess amounts are eliminated rapidly through the urine. However, amounts over 10 grams per day that some people use and some doctors prescribe are associated with some side effects, though none that are serious. Diarrhea is the most common and usually is the first sign that the body’s tissue fluids have been saturated with ascorbic acid. Most people will not experience this with under 5–10 grams per day, the amount that is felt to correlate with the body’s need and use. Other side effects include nausea, dysuria (burning with urination), and skin sensitivities (sometimes sensitivity to touch or just a mild irritation). Hemolysis (breakage) of red blood cells may also occur with very high amounts of vitamin C. With any of these symptoms, it is wise to decrease intake. 

There is some concern that higher levels of vitamin C intake may cause kidney stones, specifically calcium oxalate stones, because of increased oxalic acid clearance through the kidneys due to vitamin C metabolism. This is a rare case, if it does exist, and I personally have not seen, nor do I know any doctors who have seen, kidney stone occurrence with people taking vitamin C. Only people who are prone to form kidney stones or gout should give this any thought. If there is concern, supplementing magnesium in amounts between half and equaling that of calcium intake (which should be done anyway with calcium supplementation) would reduce that risk, at least for calcium-based stones. I usually suggest using a buffered vitamin C preparation with calcium and magnesium, which alleviates this concern. 

As far as deficiency problems go, the once fairly common disease called scurvy is very rare these days. However, early symptoms of scurvy or vitamin C deficiency are more likely in formula-fed infants with little or no C intake or in teenagers or the elderly who do not eat any fresh fruits and vegetables. Smokers with poor diets and people with inflammatory bowel disease more often have lower vitamin C blood levels. Other people commonly found to be low in ascorbic acid include alcoholics, psychiatric patients, and patients with fatigue. 

The symptoms of scurvy are produced primarily by the effects of the lack of ascorbic acid on collagen formation, causing reduced health of the tissues. The first signs of depletion may be related to vitamin C’s other functions as well, where deficiency could lead to poor resistance to infection and very slow wound healing. Easy bruising and tiny hemorrhages, called petechiae, in the skin, general weakness, loss of appetite, and poor digestion may also occur. With worse deficiency, nosebleeds, sore and bleeding gums, anemia, joint tenderness and swelling, mouth ulcers, loose teeth, and shortness of breath could be experienced. During growth periods, there could be reduced growth, especially of the bones. The decrease in collagen may lead to bone brittleness, making the bones more fragile. The progression and health of the teeth and gums are also affected. In breastfeeding women, lactation may be reduced. With the elderly, vitamin C deficiency could enhance symptoms of senility. The bleeding that comes from capillary wall fragility may lead to clotting and increased risk of strokes and heart attacks. 

An important note is that many medical problems have been found to be associated with low blood levels of vitamin C. These problems include various infections, colds, depression, high blood pressure, arthritis, vascular fragility, allergies, ulcers, and cholesterol gallstones. 

Most of these symptoms and problems can be easily avoided with minimal supplementation of vitamin C or a diet well supplied with fresh fruits and vegetables. Since the average diet has much less vitamin C than that of our ancestors, it is important for us to be aware of our ascorbic acid intake. 

Requirements: The RDA for adults is considered to be 60 mg. We need only about 10–20 mg. to prevent scurvy, and there is more than that in one portion of most fruits or vegetables. Infants need 35 mg.; about 50 mg. between ages one and fourteen and 60 mg. afterward are the suggested minimums. During pregnancy, 80 mg. are required; 100 mg. are needed during lactation. Realistically, between 100–150 mg. daily is a minimum dosage for most people. 

Vitamin C needs, however, are increased with all kinds of stress, both internal (emotional) and external (environmental). Smoking decreases vitamin C levels and increases minimum needs. Birth control pills, estrogen for menopause, cortisone use, and aspirin also increase ascorbic acid requirements. Both nicotine and estrogen seem to increase copper blood levels, and copper inactivates vitamin C. In general, though, absorption of vitamin C from the intestines is good. Vitamin C (as ascorbic acid) taken with iron helps the absorption of iron (and many minerals) and is important in treating anemia, but the iron decreases absorption of the ascorbic acid. Overall, it is probably best to take vitamin C as it is found in nature, along with the vitamin P constituents (discovered later)—the bioflavonoids, rutin, and hesperidin. These may have a synergistic influence on the functions of vitamin C, although there is no conclusive research on humans to support this theory. 

Vitamin C is the most commonly consumed nutrient supplement and is available in tablets, both fast-acting and time-released, in chewable tablets, in powders and effervescents, and in liquid form. It is available as ascorbic acid, L-ascorbic acid, and various mineral ascorbate salts, such as sodium or calcium ascorbate. One of my favorite formulas, which was developed by Stephen Levine at Nutricology in San Leandro, California, is a buffered powder made from sago palm that contains 2,350 mg. of vitamin C per teaspoon, along with 450 mg. of calcium, 250 mg. of magnesium, and 99 mg. of potassium. It gets into the body quickly and is very easy on and often soothing to the stomach and intestinal lining. The potassium-magnesium combination can often be helpful for fatigue, and this formula is a good vehicle for fulfilling calcium needs. 

Vitamin C works rapidly, so the total amount we take over the day should be divided into multiple doses (four to six) or taken as a time-released tablet a couple of times a day. When increasing or decreasing vitamin C intake, it is best to do so slowly because our body systems become accustomed to certain levels. Some nutritionists describe a problem of rebound scurvy in infants, especially when a high amount is taken by the mother during pregnancy but then the infant gets very little after birth and so suffers some deficiency symptoms. I have seen nothing confirming this in the literature. Overall, though, it is probably wise to reduce vitamin C intake slowly after taking high amounts, rather than to drop abruptly. 

My basic suggestion for vitamin C use is about 2–4 grams per day with a typical active and healthy city lifestyle. Based on previous levels in our native diets, Linus Pauling feels that the optimum daily levels of vitamin C are between 2,500 and 10,000 mg. Clearly, requirements for vitamin C vary and may be higher according to state of health, age (needs increase with years), weight, activity and energy levels, and general metabolism. Stress, illness, and injuries further increase the requirements for ascorbic acid. Many authorities suggest that we take at least 500 mg. of vitamin C daily to meet basic body needs. 

During times of specific illnesses, especially viral infections, doctors who use megadose vitamin C treatment suggest at least 20–40 grams daily, some of it intravenously. Vitamin C has been used safely and effectively in dosages of 10 grams or more dripped slowly (over 30–60 minutes) into the blood to reach optimum tissue levels before excretion, so as to bathe the cells in vitamin C. Some doctors prescribe what is called "bowel tolerance" daily intake of vitamin C—that is, increasing the oral dose until diarrhea results and then cutting back. This level can vary greatly from a few grams to 100 grams or more. The claim is that our body knows what we need and will respond by changing the water balance in the colon when we have had enough. Physician Robert Cathcart has used vitamin C this way in his practice for years to treat many problems, with claimed good success; yet, I do not have the experience to make an adequate conclusion. This practice does, however, add further mystery to the vitamin C controversy. More research is definitely needed regarding ascorbic acid, and new discoveries will likely be made. 

The Health Benefits

VITAMIN C

Actions
Linus Pauling, the Nobel laureate, was first to propose that vitamin C was protective against the common cold and cancer. Current research fully supports his original theories.

The most important roles of vitamin C are:

·  strengthening our immune system  

· cardiovascular protection 

Vitamin C's antioxidant and scavenging powers act synergistically with those of vitamin E and beta-carotene to foster a significantly stronger result. A present trend in immune protection is to combine these three vitamin supplements with organic selenium.

Additional Benefits
· Heart:  Lower levels of vitamin C are found in individuals with coronary artery disease. Supplementation may help prevent heart and cardiovascular disease. 

· Longevity: A study at the University of Southern California reveals that individuals who take Vitamin C live four to five years longer than those who do not take this supplement. 

· Scurvy: Vitamin C protects against bleeding gums and accompanying symptoms of scurvy. 

· Smoking: causes a definite deficiency of Vitamin C and this decreases immune protection, contributing to higher rates of lung cancer. 

· Asthma: Vitamin C is deficient in asthmatics and supplementation lessens bronchial spasm. 

Precautions
There are no serious side effects to the body from supplementing vitamin C. If there is a history of kidney stones, check first with your physician. Aside from possible gastric distress, amounts as high as nine grams (9,000 mg) per day can be taken, as originally proposed by Dr. Pauling.

 

BIOFLAVONOIDS

Strengthen the Power of Vitamin C

Actions
Bioflavonoids are chemical constituents of food plants and herbs. There are more than five hundred bioflavonoids recognized and they possess numerous beneficial properties that improve the function of all body tissues. They also act as catalysts and increase the strength of other supportive constituents such as vitamin C.

It is recognized that Vitamin C is far less potent  without the accompaniment of bioflavonoids. Citrus bioflavonoids are included to act synergistically with vitamin C, thus markedly improving its effectiveness.

Additional Benefits 

· Anti-inflammatory 

· Anti-viral 

· Citrus bioflavonoids decrease the amount of mid-menstrual bleeding 

· Citrus flavonoids might play a role in the chemoprevention of cancer (Planta Med 1996 Jun). 

Precautions
No side effects are known with administration of proper amounts.

 

HESPERIDIN

Antioxidant

Action
Hesperidin is an antioxidant. It is the most important citrus flavonoid and is obtained from the solid residue of orange peel.

Additional Benefits 

· Significant relief of hot flashes. 

· May be protective against tumor inflammation (Anticancer Res 1999 Jul-Aug). 

· Evidence suggests potential ability to inhibit tumor growth (Res Exp Med (Berl) 1998 Aug). 

· Citrus flavonoids might play a role in the chemoprevention of cancer (Planta Med 1996 Jun). 

· Shows an antihypertensive and diuretic effect in animal studies (Farmaco 1996 Mar). 

Precautions
No side effects are known with administration of proper amounts.

 

RUTIN

Potent Anti-oxidant

Actions
Rutin is a bioflavonoid that manifests potent antioxidant activity (Life Sci 2000 Jan) and is synergistic in action with vitamin C.

Additional Benefits 

· Reduces cholesterol and triglycerides (Pharmacol Res 1999). 

· Exerts marked protective effects on renal (kidney) cellular injury (Exp Toxicol Pathol 1999 Jan). 

· Inhibits spread of some cancers in animal studies such as malignant melanoma (Neoplasma 1998). 

Precautions
No side effects are known with administration of proper amounts.

 

QUERCETIN

Anti- inflammatory and Anti-allergy Properties

Action
Quercetin is a bioflavonoid with antioxidant properties. It is often combined with vitamin C to synergistically enhance anti-inflammatory properties.

Additional Benefits 

· Anti-allergy properties 

· Protects renal cells (kidney) against injury (Exp Toxicol Pathol 1999 Jan) 

· Quercetin combined with vitamin C reduces oxidative damage to cellular DNA 

Precautions
No side effects are known with administration of proper amounts.

 

ROSE HIPS

Prevention and Treatment of Colds and Infections

Action
Rose hips is used for the treatment and prevention of colds, influenza, and other infections.

Additional Benefits 

· Prevention and treatment of vitamin C deficiency 

· Helpful with arthritis 

· Helpful in urinary tract diseases 

Precautions
No side effects are known with administration of proper amounts. 

 

Although the information related on this site has been carefully screened from review of worldwide research, Nature’s Custom Blends™ is not able to warrant the accuracy of any claim or recommendation made, nor can it guarantee the benefits or safety of the supplements described. No product on this site has been evaluated by the Food and Drug Administration and is not proposed to diagnose or treat any illness or disease. The information included herein is for educational purposes only. The possibility of harmful side effects can not be accurately predicted. Please consult your healthcare professional for advisement prior to taking any product described.

Vitamin C
Ascorbic acid is not synonymous for vitamin C, though it certainly has vitamin C (antiscorbutic) properties [2]. Nor is it the same as Natural Food Complex vitamin C [1]. Although "the bioavailability of vitamin C in humans and ...our current understanding of that process and factors that influence it are incomplete" [3], it appears that slower disintegration times improve the bioavailability of vitamin C [4]. Some of the many functions that vitamin C is involved in include collagen formation, carnitine biosynthesis, neurotransmitter synthesis, enhancement of iron absorption, immunocompetence, antioxidant defense, possible anticarcenogenic effects, protection of folate and vitamin E from oxidation, and cholesterol catabolism [2]. A human study found that Natural Food Complex vitamin C was absorbed 1.74 times more into red blood cells than a USP isolated ascorbic acid [5]. Yet another human study found that Natural Food Complex vitamin C is absorbed 1.35 times more than plain ascorbic acid [6]. An animal study found that after one month of feeding, Natural Food Complex vitamin C caused a significant reduction of 77%, 66%, and 40% in plasma total cholesterol, LDL + VLDL, and triglycerides respectively and that USP ascorbic acid or bioflavonoids alone were ineffective (though ascorbate did raise HDL); this same study also found that Natural Food Complex vitamin C strongly inhibited atherosclerosis [7].

Bioflavonoids
Bioflavonoids are flavonoids which are found in plants and animals which possess antioxidant actions against “free radicals” and have vitamin-like activity [8]. “Flavonoids are natural substances which have antioxidant activity. Flavonoids are scavengers of superoxide anion and lipid peroxyl radicals and can sequester metal ions through liganding...flavonoids inhibit in vitro oxidation and cytoxicity of LDL. Flavonoids can inhibit cyclo-oxygenase activity and therefore reduce platelet aggregation and thrombosis” [9]. Natural Food Complex bioflavonoids contain as many as sixteen truly organic bioflavonoids: flavanone glycosides, naringin, neorioctrin, neohesperidin, hesperiden, flavone glycosides, rhoifolin, luteolin, neodiosnin, flavon aglycones, tetra-o-methylisoscutellaren, sinensetin, isosinensetin, tangeritin, nobiletin, 5-0-desmethylnobiletin.

Amino Acids
At least eighteen amino acids (including the ten essential amino acids [10]) naturally occur in Natural Food Complex nutrients. The essential ones are arginine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan, and valine; the non-essential ones are alanine, aspartic acid, cysteine, glutamic acid, glycine, proline, serine, and tyrosine. Amino acids are necessary for the production of most of the tissues in the body [10].

Fiber
Each C Complex contains 800 mg of soluble and insoluble fiber. Both soluble and insoluble are important for human health. Few women meet the National Cancer Institute recommendations for consuming 20g of fiber per day [11]. Dietary fiber helps regulate nutrient absorption, sterol metabolism, cecal fermentation, and stool weight [12]. Shortages may lead to cholesterol problems, certain cancers, digestive problems, cardiovascular concerns, and nutrient problems [11,12].


Nutrition from food, what a concept!
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